Abstract
In this paper, we examine the predictors of aggregate quit rates at the establishment level. We draw on strategic human resource and industrial relations theory to identify the sets of employee voice mechanisms and human resource practices that are likely to predict quit rates.
With respect to alternative voice mechanisms, we find that union representation significantly predicts lower quit rates after controlling for compensation and a wide range of other human resource practices that may be affected by collective bargaining. Direct participation via offline problem-solving groups and self-directed teams is significantly negatively related to quit rates, but non-union dispute resolution procedures are not. In addition, higher relative wages and internal promotion policies significantly predict lower quit rates, while contingent staffing, electronic monitoring, and variable pay predict significantly higher rates.
Employee Voice, Human Resource Practices, and Quit Rates: Evidence from the Telecommunications Industry
High quit rates are a significant cost to organizations, both because they raise labor costs (Oi 1962) and lower organizational performance (e.g., Norsworthy and Zabala 1986) . Research in industrial relations has shown that unionized establishments have significantly lower quit rates than non-union establishments because they provide a voice mechanism through which employees can negotiate higher relative compensation and redress problems as an alternative to exit (Freeman and Medoff 1984) . More recent research on "high commitment" or "high performance" work systems has shown that coherent sets of human resource practices lead to lower quit rates (e.g., Arthur 1994 ) and better organizational performance (e.g., Ichniowski et al. 1996) , and that high quit rates undermine performance (Alexander, Bloom, and Nuchols 1994; Huselid 1995) . High commitment practices include those that invest in the skills of the workforce and provide the opportunity and incentives for employees to use those skills effectively (e.g., Appelbaum et al. 2000) .
Over the last decade or so, however, firms have adopted a wide range of non-union voice mechanisms and cost-cutting or "flexible" human resource practices that have not been considered in the industrial relations or high performance literature. Alternative voice mechanisms include different types of non-union dispute resolution procedures as well as team-based work organization. Flexible human resource (HR) practices include downsizing and contingent staffing and pay, which are likely to decrease employee commitment to the firm.
In this study, we examine a comprehensive set of voice and human resource practices that are likely to influence employee quit rates. We consider quit rates at the establishment level rather than at the individual level of analysis so that we can identify the specific management practices that influence turnover --a subject of particular interest in periods of tight labor markets. In contrast to the high performance literature, which generally examines clusters of HR practices taken together, we examine individual practices in order to dis-aggregate the unique and potentially contradictory relationships between specific management practices and quit rates. We consider these issues among a relatively understudied group of workers: moderate and highly skilled service, sales, and technical employees. To do so, we draw on a unique 1998 data set of a nationally representative sample of union and non-union establishments in the telecommunications industry.
Voice Mechanisms as Deterrents to Turnover
The exit-voice framework (Hirschman 1970 ) identifies a range of circumstances where markets may fail to provide organizations with effective feedback and where customer or employee voice might lead to improved organizational performance. Voice, as defined by Hirschman, is any attempt to change rather than escape from an unsatisfactory situation. In employment context, voice involves the expression of dissatisfaction by employees; exit occurs when employees quit.
The design of work and human resource practices are likely to influence the balance between employee voice and exit. The exit-voice framework provides a model of the political economy of organizations, where exit belongs to the realm of economics and voice to the realm of politics.
In recent years, employers have adopted alternative forms of voice as substitutes for unions. Employers have viewed team-based work systems as providing opportunities for collective voice or direct participation in shopfloor decisions and non-union dispute resolution procedures as providing opportunities for individual voice to redress employee grievances. In the following sections, we consider the theoretical importance of these alternative mechanisms as predictors of quit rates.
Unions As Collective Voice
In the most important application of the exit-voice model to employment, Freeman and Medoff (1984) provided evidence linking union voice to higher productivity and lower quit rates.
Unions reduce the probability that workers will quit their jobs for two fundamental reasons. First, unions provide a voice mechanism through which workers gain higher compensation relative to what they could earn in a similar non-union job. Second, unions provide workers with a voice in determining an array of other rules and conditions of work, including policies that reduce pay inequality, grievance and arbitration procedures for appealing managerial decisions, "just cause" for discipline and discharge, and seniority clauses desired by workers.
Empirical research supports the view that both union wage and voice mechanisms lead to lower quit rates in union establishments. Freeman (1980a) , for example, found that union establishments had lower quit rates even after controlling for wage rates. Other researchers have replicated this finding in the United States (e.g., see Cotton and Tuttle 1986; Wilson and Peel 1991) as well as in other countries (Miller and Mulvey 1991; Lincoln and Kalleberg 1996) .
Recent research, however, has challenged this general view. In a study of truckers in the 1990s, for example, Delery et al. (2000) found that the significant relationship between turnover and unionization disappeared when wages and benefits were taken into account. They concluded that the union effect operated entirely through compensation. They suggested that union decline may be affecting unions' ability to influence employee voice and quit behavior, but they admitted that their findings are industry specific and could be accounted for by the independent nature of truck drivers' jobs and their greater attachment to their occupation than to their employers. Thus, Delery et al. (2000) re-open the union voice debate by questioning whether unions in the 1990s are strong or effective enough as voice mechanisms to influence employee quit behavior.
Teams As Collective Voice
In the high performance literature, team-based work systems generally are viewed as improving performance by providing workers (those closest to the point of production) with the opportunity to solve problems and improve the production process. Much less attention has been paid to teams as voice mechanisms that allow dissatisfied workers to voice their concerns, and thereby reduce the likelihood that they will quit. Those studies that have found an inverse relationship between high performance practices and quit rates have included team participation only as part of a cluster of other practices (e.g. Arthur 1994; Huselid 1995) . Other studies that have examined individual HR practices and quit rates have found mixed results. For example, Delery and colleagues found no relationship between employee participation and quit rates in the trucking industry (e.g., Shaw et al. 1998; Delery et al. 2000) .
A large body of research in organizational behavior, however, has found that employees with "enhanced or enriched jobs" (e.g., those with greater autonomy, variety, or ability to complete a whole task) have higher job satisfaction and lower turnover (e.g., Hackman and Oldham 1980; McEvoy and Cascio 1985; Cotton and Tuttle 1986; Hom and Griffeth 1995) . The question, therefore, is whether different types of team formations provide sufficient opportunity for voice that they enhance satisfaction and reduce the propensity to quit. If teams are merely supervised groups with little discretion to affect conditions at work, then their influence on quits will be minimal.
In general, researchers have distinguished between two types of team participation: consultative and substantive (e.g., Levine and Tyson 1990) . Consultative forms include participation in problem solving groups that meet periodically and allow employees to voice their opinions to management. Substantive forms include the organization of work into self-managed or semi-autonomous teams that have considerable responsibility for making day-to-day decisions without consulting management.
Empirical research in the teams or group effectiveness literature provides mixed results on whether these different forms of team voice lower turnover. Consultative forms have a modest relationship to employee behavior and performance (Cotton 1993; Cohen and Bailey 1997) .
Substantive participation in self-managed teams has a significantly greater relationship to a range of employee behaviors and performance, but specific studies of turnover have shown mixed results. For example, Cordery et al. (1991) found that autonomous teams have higher turnover rates than non-autonomous teams. Weisman et al. (1993) found that nurses in self-managed teams worked longer hours (increasing turnover), but had higher pay (decreasing turnover). Others studies have found that alternative forms of voice can reduce employee turnover (Bemmels 1997) .
For example, Spencer (1986) found a negative relationship between turnover rates and number of voice mechanisms (such as grievance procedures, survey feedback, and suggestion systems). In sum, theory suggests that employees may gain sufficient voice through team participation programs to reduce turnover, but the research record is mixed.
Nonunion Dispute Resolution Procedures: Employee Voice or Voice Suppression?
Employers also have designed a variety of dispute resolution procedures in nonunion settings, including procedures for management review of grievances, peer review, and nonunion arbitration, which may provide an individualized form of voice in the workplace and thereby reduce quit rates. There is no empirical research on the relative effectiveness of these alternative procedures for reducing quit rates, but studies of variation in union grievance procedures have found that procedures that provide stronger protections for workers are associated with lower quit rates. Rees (1991) , for example, found that stronger grievance procedures reduced the probability of employees quitting when compared to weaker bargained for procedures. In Delery et al.'s trucking study (2000) , formal grievance procedures were negatively related to quit rates, but given a high correlation with unionization, they were insignificant in regression equations that controlled for unionization. Their measure of grievance procedures, however, did not distinguish between weaker and stronger forms of procedures.
We seek to understand which types of nonunion dispute procedures provide workers with sufficient voice that they reduce quit rates.
Many nonunion dispute resolution procedures provide a formal structure for employees to appeal disputes with supervisors to higher levels of management. These may range from simple procedures in which an individual manager reviews written complaints to more elaborate procedures involving hearings of complaints before appeal boards composed of senior level managers. Under these types of nonunion procedures, managers hold decision making authority (Ewing 1989; Feuille and Delaney 1992) . Under peer review procedures, by contrast, employee complaints are decided by a panel comprised of a majority of members who are peers of the complainant. Presumably, employees are more willing to trust the effectiveness of a procedure in which their fellow employees decide grievances (Ewing 1989; Colvin 1999) .
However, as employees of the company, peer review panelists are not comparable to third party neutrals used in arbitration or mediation procedures. Also, peer review decisions lack the legal enforceability of union grievance-arbitration procedures, and thus depend on the good faith of management.
Nonunion arbitration emerged during the 1990's as the most prominent and rapidly expanding variety of nonunion dispute resolution procedure using non-managerial decision makers.
These individual employee arbitration agreements pose particular threats of suppression of employee voice. In the 1991 Supreme Court decision in Gilmer v. Interstate/Johnson Lane, 500 U. S. 20 (1991) , the court deferred to employer sponsored arbitration procedures to resolve disputes over statutory rights. Individual employee arbitration contracts often are compulsory because employees must agree to arbitration as a condition of employment at the time of hire or, in some instances, as a condition of continuing employment or future promotions or benefits (Stone 1996 (Stone , 1999 . They require that an employee submit any alleged violation of state or federal law to a company-designed arbitration procedure. By agreeing to arbitration, the employee foregoes any opportunity to pursue his or her claim in court. Both the design of nonunion arbitration procedures and the decisions of arbitrators are heavily insulated from judicial review (Stone 1996 (Stone , 1999 .
Whether this innovation enhances or suppresses employee voice is at the center of a major controversy. Some observers suggest that compulsory arbitration creates opportunities for due process in nonunion workplaces (Zack 1999) , while others suggest it represents a significant curtailment of employee rights (Stone 1996 (Stone , 1999 . Current research suggests that the more effective employees perceive the grievance procedure to be, the more likely they will exercise the voice option rather than quit (Boroff and Lewin 1997) . If employees perceive nonunion arbitration to be directed primarily at limiting their statutory employment rights, they may be less likely to use these procedures as mechanisms for voice and more likely to quit.
Predictions about the relationship between dispute resolution procedure usage rates and employee quit rates are uncertain. Higher usage rates may indicate that employees view nonunion procedures as effective voice mechanisms. If so, then we would expect higher usage rates to be associated with lower quit rates. However, extensive research on unionized workplaces indicates that higher grievance rates are associated with higher levels of workplace conflict and reduced organizational performance (Katz, Kochan and Gobeille, 1983; Katz, Kochan and Weber 1985; Norsworthy and Zabala 1986; Ichniowski 1986; Cutcher-Gershenfeld 1991) . These higher levels of workplace conflict associated with higher grievance rates also may raise quit rates. Previous research has concentrated primarily on unionized workplaces, which have less variation in grievance procedures, and hence has not examined the effect of simultaneous variation in both the type of procedure and the usage or dispute rate (Lewin 1999) . The greater variation in the incidence and structure of dispute resolution procedures in the nonunion sector (Feuille and Delaney 1992; Colvin 1999 ) permits examination of the question of how variation in both the type of dispute resolution procedure and dispute rates affects aggregate quit rates.
Human Resource Practices and Quit Rates
Historically, the design of internal labor markets encouraged long-term employment, fostered by a set of interrelated human resource policies designed to reduce quit rates (Doeringer and Piore 1971; Schacht 1985; Jacoby 1985) . Internal ladders provided a series of promotional steps that continually expanded the employees' firm specific skill sets and rewarded them with higher pay at each step. In exchange, employers gained a loyal and stable workforce with high levels of firm specific skills, amortizing the quasi-fixed cost of employment over many years of employee tenure. The high performance literature draws heavily on internal labor market theory, (emphasizing investment in skills and training and long-term employment relations); but it also includes newer practices such as teams and performance-based pay (e.g.,
Osterman 1993).
Empirical research does show that commitment-enhancing internal labor market practices reduce quit rates. Firm specific training (Miller and Mulvey 1991) and higher pay (Leonard 1987; Powell, Montgomery, and Cosgrove 1994; Shaw et al. 1998; Delery et al. 2000) are associated with lower quit rates. Cappelli and Chauvin (1991) found that wage premiums or high unemployment in the outside market resulted in greater reliance on grievance procedurespresumably because the exit alternative was more costly. Meta-analyses of research in organizational behavior also find support for internal labor market theory (e.g., Cotton and Tuttle 1986; Hom and Griffeth 1995:40) , with lower turnover among employees who are satisfied with promotion opportunities, perceive their employment to be secure, or have higher relative pay or pay satisfaction. Finally, studies of high performance systems have shown that turnover is lower in workplaces that adopt a cluster of high commitment practices (Arthur 1994; Huselid 1995) .
Over the last decade or so, however, firms have been dismantling internal labor markets (e.g., Cappelli 1999; Osterman 1999) in an attempt to enhance labor flexibility or their ability to quickly adjust labor costs to variation in product market conditions. These flexible HR practices introduce labor market competition inside organizations and include the downsizing of core employees, greater use of subcontracting and outsourcing, greater use of contingent and parttime staffing, and higher rates of contingent pay. The result is that workplaces often have a mix of HR practices that provide contradictory incentives to workers --commitment-enhancing investments in training on the one hand, but greater reliance on contingent staffing and pay, on the other.
Some research is emerging that shows the effects of flexible HR practices on the behavior of "core" employees -those who are regular employees and critical to the business enterprise. Firms that downsize, for example, often do so again (e.g., Wyatt 1993) and send a signal to their core employees that future employment is insecure. In response, the more qualified or skilled employees who have alternative employment opportunities are likely to quit.
Use of contingent and part-time employees may be used to buffer core employees from job displacement; but recent employer surveys show that most firms use contingent staffing as a cost-cutting strategy (Houseman 1997) . In these cases, firms send a signal to core employees that their jobs are insecure because future cost cutting may lead to converting more core jobs to contingent positions. Again, the more qualified or skilled employees are likely to leave. In the 1990s, firms often have downsized and withdrawn employment security commitments while simultaneously using more contingent staffing.
The availability of temporary workers as substitutes for core employee also puts downward pressure on the wages of incumbent employees. Katz and Kruegar (1999) , for example, found that states with a greater share of temporary help employment experienced lower wage growth, after controlling for unemployment. They argued that the growth of the temporary help industry and other contingent arrangements facilitated wage restraint by increasing the ability of firms to locate substitute workers. Similarly, establishments that use relatively large numbers of temporary workers as substitutes for core employees, thereby putting pressure on the core employees to accept wage restraint, may find that the wages of core employees fall behind those of competing employers in the external labor market. Thus, by using contingent labor contracts to hold down labor costs, employers unintentionally may be facilitating the exit of their core employees.
In conjunction with downsizing and contingent staffing, some employers have sought to reduce labor costs by standardizing and simplifying job tasks. This re-engineering of tasks reduces training costs and permits electronic monitoring that saves on supervision and surfaces performance problems using objective measures. In the context of the telecommunications industry in this study, advanced information systems have provided employers with a major tool for labor cost reduction through task standardization and continuous electronic monitoring. Prior research has demonstrated that such standardization and simplification of jobs and electronic monitoring is associated with higher turnover (Wilson and Peel 1991; Carayon 1993; Shaw et al. 1998 ). The greater use of contingent pay may accelerate turnover because performance-based pay plans increase risk and variability of workers' pay. Performance-based pay links workers' pay more closely to the variability in market conditions over which workers have little control.
Given the relative risk adverse preferences reflected in the pay plans bargained by unions representing workers (Freeman 1980b and 1982) , it is unlikely that variable pay plans have been introduced at the request of workers. Most workers rely only on their paycheck and lack other sources of income or a diversified portfolio to hedge risk. Moreover, most variable pay plans are not accompanied by a compensating wage increase for the greater risk born by workers.
Expected Findings
In summary, in this paper we present a model of the predictors of quit rates that includes alternative voice mechanisms and alternative human resource practices (see Figure 1 ). We hypothesize that union presence will have a negative relationship with quit rates, over and above the effects of the union wage and other voice and human resource practices. We hypothesize the team-based voice mechanisms will be modestly negatively related to quit rates. Predictions for nonunion dispute resolution procedures are uncertain, as they may be designed to encourage or to suppress employee voice. More effective procedures (e.g., peer review panels) should be able to reduce turnover. Holding the procedure constant, high levels of grievance activity rates should be positively associated with quit rates because they signal higher levels of conflict and greater numbers of problems faced by employees in the workplace.
Finally, quit rates should be lower in workplaces that increase the cost of exit through high commitment human resource practices such as investment in training, internal promotions, and high relative pay. Turnover should be higher, by contrast, in workplaces that have implemented flexible human resource practices --including downsizing, the use of contingent staffing, job standardization and electronic monitoring, and variable pay --each of which signal a lack of employer commitment to employee welfare or long-term employment relations. We expect these relationships to hold after controlling for market, organizational, and demographic characteristics, which we discuss in the methods section below. In sum, the following model predicting quit rates is estimated in the statistical analysis that follows (See 
Methods

Sample
The sample is a stratified random sample drawn from the Dun and Bradstreet listing of establishments. Establishments were stratified by size (10-99 employees, 100-plus employees)
by SIC code (4812, cellular; 4813, wireline; 4841, cable) , and by state location. Sixty percent of the sample is in the wireline segment, 15 percent in cable television, 14.6 percent in cellular, and 6.9 percent in Internet services. All establishments with more than 100 employees were sampled so that the survey would cover a larger percentage of the industry's workforce.
Sampling of the remaining smaller establishments was done so that the total sample reflects the relative proportion of establishments in each industry segment of the Dun and Bradstreet listing.
Because Internet providers are new and not systematically captured by SIC code, additional
ISPs were identified through the Directory of National Dial-up Providers and Area Codes of Operation.
In the fall, 1998, a university-based survey team administered an initial telephone survey covering questions related to basic industry characteristics, management strategies, and work and human resource practices. The general manager at each establishment was the respondent. The telephone interview averaged 52 minutes, and yielded a 54 percent response rate with 636 usable surveys. Respondents were asked if they were willing to take an additional survey on dispute resolution procedures. This yielded a sample of 302 respondents, roughly
proportionately divided between the two core sides of the business: network operations and service and sales.
Measures and Means
We used several techniques to reduce measurement problems found in workplace studies. Because human resource practices vary by organizational unit and occupational subgroup (e.g., Osterman 1987; Jackson et. al. 1989) , survey questions asked managers about their "core" non-management group of workers: either network technicians or service and sales workers. This strategy follows Osterman (2000), among others. To reduce problems of validity, we used only general managers as respondents as some research shows that general managers are less optimistic than HR managers in their assessments of HR practices (Gerhart 1998 ).
Another way to improve validity and reliability is to base survey questions on field research and to frame questions in language that is context-specific. We conducted field research in numerous network operations and service and sales centers in a range of markets (local, long distance, cellular, cable) and customer segments (residential, small business, middle market). Our survey questions were based on questions from our field interviews that managers were readily able to answer without consulting other documentation. In site visits, we checked these general managers' responses against those of subject matter experts in the same organization. Also, we checked the reliability of survey responses against outside data, including the Dun and Bradstreet listing, union contracts in specific companies, and the Current Population Survey (CPS) 1 .
The primary dependent variable in this study is the current annual voluntary quit rate of core employees, excluding discharges, retirements, transfers, and promotions. This definition 1 First, we compared our survey items to data contained in the Dun and Bradstreet listing. There were three variables (date establishment founded, primary market, and size) common to both data sets, and the means for each variable in the two data sets were not statistically significantly different. Second, we examined union contracts and found that the wage rates and job titles reported by managers at specific Bell companies were comparable to those in the corresponding union contracts. Third, we compared our survey data to that in the Current Population Survey for the telecommunications industry (CPS, 1998) . For example, for customer service and sales workers, the most comparable group in the CPS are clerical and sales workers. The 1998 median annual pay in the CPS is $31,200 for union clerical and sales workers and $26,000 for non-union workers, compared to $33,000 for union workers and $28,000 in our sample. The 1998 CPS unionization rate is 32 percent while that of differs from most prior studies that collapse voluntary and involuntary turnover (e.g., Bennett et. al., 1993; Alexander et. al., 1994; Arthur 1994; Huselid 1995) . It follows the measure of quit rates used by Wilson and Peel (1991) , Powell et al. (1994) , and Shaw et al. (1998) , the latter of whom showed that the determinants of discharges and quits are distinct. The independent and control variables fall into four categories: a) employee voice mechanisms; b) flexible human resource practices; c) commitment-enhancing HR practices; and d) controls for organizational and workforce characteristics. Table 1 reports the means, standard deviations, number of observations and ranges for all variables used in the study. The average annual quit rate in this sample is 11%. For collective voice, union presence is captured by a dummy variable (where 1 = union, 0 = no union) because the core workforce is defined in a narrow enough way that it falls completely within one bargaining unit. Twenty-four percent of the establishments are union represented. For team participation, we measured consultative participation (whether the establishment makes use of off-line problem solving groups) as the percent of employees in the establishment participating in problem solving teams. We measured substantive participation (whether it makes use of self-directed teams) as the proportion of the establishment's employees organized in self-directed teams. In this survey, the average establishment has 46% of its employees in problem-solving groups and 19% of employees organized into self-directed work teams.
Dispute resolution procedures covering nonunion core workforces are captured by dummy variables representing: any type of formal nonunion grievance procedure; nonunion arbitration; and peer review panels. Usage of these procedures is measured by a single variable consisting of the annual number of grievances or complaints per employee brought under the applicable union or nonunion procedure. The average annual number of disputes was six disputes per 100 employees. Due to the length of the survey and its cost, only a random subour sample is 38 percent. Given the fact that we over-sampled large establishments that tend to pay higher wages and to be more heavily unionized, these comparisons are reasonably consistent.
sample of 302 of the respondents answered the more detailed set of questions about their dispute resolution procedures.
To capture flexible human resource practices, we included five items: downsizing, electronic monitoring, part-time workers, temporary employees, and variable pay. Downsizing is measured by taking the number core employees displaced in the past five years as a percent of the current core workforce. Market deregulation, technology advances, and mergers have led to on-going downsizing and restructuring in this industry. Electronic monitoring is the percent of a typical employee's daily performance that is electronically monitored, which on average is onethird of their work time. Contingent staffing includes the percent of the workforce that is temporary (on average 4%) and part-time (on average 5%), as opposed to permanent and fulltime. Variable pay is the percent of pay of the typical core employee that is variable, which averages 16% of pay.
For commitment-enhancing HR practices, we measured three dimensions: training, promotion, and pay. Training is the number of weeks of training received by the typical core employee, which is two weeks on average in this sample. Promotion is the percent of core employees who were promoted from within the company or transferred from other departments or business units within the company; the average is 44%. Pay is the ratio of median pay to the local cost of living. Median pay (the pay received by the typical core worker) was provided by survey respondents. We divided this pay level by the local cost of living, drawn from the Economic Research Institute's (ERI), Geographic Reference Report, which provides cost of living data for 3,568 North American cities using the "Urban Family of Four" model of analysis.
The average worker pay ratio to local cost of living is 73%.
Four variables control for variation in organizational characteristics: a) size (the natural log of the total number of employees --4.12); b) branch location (whether the establishment is part of a larger organization --79%); c) Bell company (whether the establishment is owned by a former Bell company --26%); d) presence of an HR department at the establishment --43%.
Prior research has shown that these organizational characteristics are associated with long term employment contracts (Rebitzer 1986; Osterman 1994; Jacoby 1985) . We also controlled for human capital characteristics that are known to influence employees' labor market power and external opportunities. Researchers, for example, have found significant differences in employment tenure by gender, although not when other factors such as occupation or family status are taken into consideration (Osterman 1987; Hom and Griffeth 1995) . We measure female composition as the percent of the core workforce that is female, which is 40% on average. Education also has been found to be associated with higher turnover (Hom and Griffeth 1995:38) . In this study, we included a dummy variable for college (where 1 = college degree, else 0) because the major educational dividing line is whether employees have a college degree or not. Twenty two percent of respondents report that the typical core employee has a college degree. Occupations are captured by a series of three dummy variables: whether the employee is a service and sales representative (the omitted category), an office technician (17%), or a field technician (28%).
Results
In this section, we first report the results of our analysis of voice mechanisms and human resource practices using the full data set (Tables 2 and 3) . Then, because the alternative dispute resolution variables rely on a subset of the data, we report those results separately (Table 4) . Table 2 reports the correlation matrix. The union and team voice variables are significantly correlated with lower quit rates, but the nonunion procedures and dispute rates are not. Each of the flexible human resource practices, except electronic monitoring, is associated with higher turnover. Internal labor market practices associated with lower turnover are promotions and relative pay, but training is not correlated with quits. Some control variables are significantly associated with higher turnover, including the percent of the workforce that is female, having a human resource department on site, and the percent of the workforce that is college graduates. Other controls are correlated with lower turnover, including whether the establishment is part of a former Bell company and the percent of the workforce that is field technicians. Table 3 presents the results from tobit analyses in which the dependent variable is regressed on four sets of independent variables: employee (union and team) voice, flexible human resource practices, commitment-enhancing HR practices, and the full model, each with the appropriate controls. We used a tobit procedure because the dependent variable of quit rate is truncated on the left end of the distribution at zero (Maddala 1992) . That is, in this case, there are no establishments with less than zero annual quits. Tobit models correct for biasing in the coefficient estimates due to the truncation of the dependent variable, however interpretation of the coefficients also is different under a tobit model. McDonald and Moffit (1980) suggest a decomposition of the tobit coefficients into changes in the probability of observing an outcome above the left limit and changes in outcomes above the left limit. The second part of this decomposition represents the effect of changes in the independent variables on the dependent variable in the positive range, which provides an interpretation equivalent to OLS estimates for this range of outcomes once the appropriate calculation of the decomposition is made 2 .
Estimates of effect sizes reported here are based on this second part of the decomposition and provide an estimate of the expected change in the observed values of the dependent variable for a given change in an independent variable. Also, because quit rates are measured as a proportion of the current workforce, the coefficients may be interpreted, once multiplied by 100, as percentage point changes in the quit rate attributable to the given independent variable.
2 The adjustment based on the second term in the McDonald and Moffit (1980) decomposition is calculated by multiplying the tobit coefficients by
], where F(z) is the cumulative normal distribution function associated with the probability of cases being above the left limit, f(z), the first derivative Table 3 , we analyze the effects of the three employee voice mechanisms on turnover. Union representation alone is associated with a reduction of 6.5 percentage points in the quit rate (Tobit 1), which drops to a 4.9 percentage point reduction in the quit rate in the full model (Tobit 4). Turnover is 3.9 percentage points lower in establishments where the entire workforce is in problem-solving groups compared to establishments with no employees in problem-solving groups (Tobit 1), and is 3.6 percentage points lower in the full model (Tobit 4). Self-directed teams are only weakly significant at the 10 percent level in equation one, but are significant at the five percent level in the full model, which indicates quit rates are 2.3 percentage points lower in establishments where the entire workforce is organized into self-directed teams compared to establishments with no employees in teams.
In the first Tobit equation in
In the second equation (Tobit 2 In each of the models, some controls are also significant. Establishments that are larger are significantly more likely to have higher quit rates. Considering occupational characteristics, field technicians and central office technicians are considerably less likely to quit than call center workers in customer service and sales. Finally, once occupational and other characteristics are taken into account, the female composition of the workforce becomes marginally significant and is negatively associated with quits.
probability (see Roncek 1992). In analyses not shown, we controlled for variation in industry segments (e.g., wireline, wireless, and internet services). We also controlled for local labor markets because prior research has shown that higher unemployment rates or alternative opportunities in the external market are negatively correlated with turnover (e.g., Hulin et al. 1985; Carsten and Spector 1987; Gerhart 1990 ). For each establishment surveyed, we included the average 1998 unemployment rate for the county or city where the establishment is located, based on the Local Area Unemployment Statistics of the Bureau of Labor Statistics (http://stats.bls.gov.laumthd.htm).
However, we found that including these market measures had no significant effect and lowered the variance explained, so we excluded them in our final analyses.
Turning to the nonunion dispute resolution mechanisms, we noted that in the full correlation matrix reported in Table 2 , none of the variables representing nonunion dispute resolution procedures and dispute rates are significantly correlated with the quit rate. However, the full sample includes observations from both union and nonunion establishments. As a result, we also investigated the possibility that establishments with nonunion arbitration and peer review procedures might have higher quit rates than union establishments, but at the same time lower quit rates than nonunion establishments that lack these procedures. Using a sub-sample consisting of only the nonunion establishments, we found marginally significant negative correlations (p<.10) between quit rates and the presence of nonunion arbitration procedures, peer review procedures, and the dispute rate. To further investigate the relationship between nonunion dispute resolution procedures and quit rates, we ran tobit regressions for the quit rate on our dispute resolution variables, using the variables from the full model in Table 3 as control variables. Table 4 Table 4 , the quit rate is regressed on a series of combinations of dispute resolution variables added to the set of independent variables from the full model presented in Table 3 . In each of these models, the procedure usage rate is included along with the dummy variables representing the type of dispute resolution procedure, so that we are simultaneously accounting for the effects of the presence and usage of procedures on quit rates. The only dispute resolution procedure type variable that reaches conventional levels of significance in Table 4 is the variable representing the presence of peer review procedures. Neither the presence of any type of nonunion procedure nor the inclusion of nonunion arbitration procedures is significant in any of the specifications in which they are included. Even in the case of peer review procedures, significance is achieved only at the p<.10 level in equation 8. Thus we do not find strong evidence that nonunion dispute resolution procedures provide voice mechanisms that reduce quit rates in comparison to establishments lacking such procedures. Higher dispute rates, however, are significantly associated with higher quit rates at the p<.05 level in all specifications.
As discussed earlier, previous research on unionized workplaces linked high grievance rates to heightened levels of conflict and reduced organizational performance (Katz, Kochan and Gobeille, 1983; Katz, Kochan and Weber 1985; Norsworthy and Zabala 1986; Ichniowski 1986; Cutcher-Gershenfeld 1991) . This result supports that finding by linking high dispute rates to higher quit rates and extends it to include both nonunion and union workplaces.
Discussion
Our results indicate that union institutions and managerial policies that facilitate voice can significantly reduce exits. Unions provide a strong influence on quit rates, despite significant declines in union density in this industry --from roughly two-thirds of all employees in 1984 to one-third in 1998. The inverse relationship between unions and quit rates is significant even after controlling for team-based voice mechanisms, pay, and other human resource practices that are affected by collective bargaining. Participation in problem solving teams is negatively related to turnover; and participation in self-directed teams has a smaller effect.
Union representation and direct participation via shopfloor teams may be viewed as complementary vehicles for employee voice at work. By contrast, we found that nonunion dispute resolution procedures, designed as an alternative to union grievance procedures, did not significantly reduce quit rates. If new workplace dispute resolution procedures are going to help close the representation gap in nonunion workplaces, our results suggest they will need to be something stronger than the present employer designed procedures. It is useful to discuss the findings for non-union dispute procedures in the context of the telecommunications industry, which despite the decline in union density remains more highly unionized than most other industries in the country. Prior research suggests that firms adopt dispute resolution procedures as a union avoidance strategy. To the degree that this is true, we would expect nonunion dispute resolution procedures to be particularly strong in this industry because the threat of union organizing is high. In addition, we examined stronger forms of nonunion procedures, including nonunion arbitration and peer review panels. Even with this relatively favorable setting for nonunion procedures, we found no significant results for nonunion arbitration procedures and only marginally significant results for peer review procedures, which
were not robust to alternative specifications of the model. One alternative explanation is that management may introduce some nonunion procedures in response to high levels of employee complaints in the workplace. If these complaints reflect high levels of workplace conflict that are also associated with higher quit rates, we might have an effect in the opposing direction, reducing any negative relationship between procedure presence and quit rates. Although we cannot definitively exclude the possibility of this reverse mechanism, our inclusion of the dispute rate as a control in all of the dispute resolution equations helps control for the possibility that some of the procedures may have been introduced in response to high levels of workplace conflict.
With respect to human resource practices, our results show that promotions from within and higher wages are associated with lower quit rates, but flexible human resource practices that treat labor as a variable cost and introduce labor market competition into the workplace are associated with higher employee quits. Downsizing, contingent staffing, electronic monitoring, and variable pay are significantly associated with higher quit rates. On-going downsizing creates uncertainty and demoralization that often leads the most qualified to obtain jobs elsewhere.
Higher use of temporary workers may signal to core employees that the employer has a ready supply of substitute workers and is not committed to long term employment contracts. Greater reliance on electronic monitoring also significantly drives employee quits because it signals mistrust and creates more onerous working conditions. Call center employees experience electronic monitoring as unremitting surveillance of their work and personal activities, including their use of the restroom. Where possible, they are likely to seek alternative working conditions.
With respect to variable pay, some research on high performance work systems finds that variable pay clusters with teams and investment in training in a bundle of coherent practices.
By contrast, our results indicate that variable pay plans are exit drivers. One explanation for these contradictory findings is that in most of the high performance literature, performance based pay is in the form of group incentives such as gainsharing or profitsharing and the percent of pay at risk rarely exceeds 5 or 10 percent of total pay. In our case, the majority of variable pay is individual commission pay for service and sales workers, and the mean percent of pay at risk is 27 percent (with a range of variation between 0-100 percent).
Commissions are a type of piece rate system where employees are directly compensated for each item they sell. While some workers may thrive on risk and individual competition and benefit through higher earnings under these plans, prior research suggests that most workers are risk averse. Because most do not have diversified portfolios, they are likely to be dissatisfied with greater risk and earnings volatility that variable pay offers. In addition, prior research shows that piece rate systems are structured as prisoner dilemma games (see for example, Levine 1992 or Gillespie 1991 . That is, as employees learn how to make more pieces to increase their earnings, the employer often adjusts the piece rate to capture the gains in productivity. This dynamic of employees improving performance leading to rate reductions is well documented. It causes employees to game the system to "make out." Under piece rate systems, gaming the pay plan often became more important to workers than getting the job done (Roy 1952; Burawoy 1979) . To defeat the game of making out, management often responds by making the incentive plan more complex, but the game continues under the new more elaborate rules. Peer pressure restrains high performers because high performance may increase an individual's earnings, but only temporarily. In the longer run, high performance leads to rate reductions, which disadvantages all employees --hence the prisoner dilemma quality of piece rates and commissions.
There are also reasons to question whether commission pay in service and sales environments improves organizational performance. On the one hand, commissions provide incentives to individuals to sell more. On the other hand, shirking under these plans takes the form of a tendency for the quality of the service to fall (Pencavel 1977) . In field research for this study, for example, sales reps reported that they tried to close a sale to get their commission even when customers said they would probably drop the feature after the promotion ended.
Sales reps also reported knowingly selling to customers who had been recently disconnected for failure to pay their bills. In addition, individual commission plans undermine the social organization of work and discourage participation in direct voice mechanisms such as teams, decreasing joint problem solving and sharing of knowledge and information. Recent research in call centers, for example, has shown that both service quality and sales are higher where work organization and group incentives emphasize team work (Batt 1999; Moynihan and Batt 2000) .
Thus, there is reason to believe that individual commission plans not only raise quit rates but are detrimental to service and sales performance because they undermine group problem-solving and shared expertise. While variable pay plans are often adopted because of their intuitive appeal of paying-for-performance, we need more research to understand how different types of plans affect worker turnover, the social organization of work, and organizational performance.
Gender differences also merit some discussion. Once occupational and human resource practices are taken into account, the female composition of the workforce is associated with lower quit rates (at a marginally significant level). This is consistent with the prior literature as well as our field research. Occupational segregation is widespread in this industry, with women concentrated in the jobs with low discretion, continuous monitoring, and low pay. In our sample, women comprise 56 percent of customer service and sales jobs but only 12 percent of technical jobs. Within call centers, they are concentrated in operator services (80 percent) and the residential mass market (60 percent). By contrast, service and sales reps serving business clientele are 55 percent male. Thus, it is women's concentration in lower occupational titles, rather than gender per se, that is associated with higher quit rates. Once occupational differences are taken into account, women have lower quit rates.
Limitations and Conclusions
There are several limitations to this study. Because the data were collected at the establishment unit of analysis, it was not possible to obtain the kind of individual level data that captures variation in human capital characteristics or in the use of human resource and dispute resolution procedures within the establishment. Moreover, the cross-sectional nature of the data limits causal inferences. It could be, for example, that high unemployment in some localities reduces the likelihood of quit rates, thereby allowing the adoption of work innovations such as teams because managers know that the workforce is experienced and stable. Using unemployment data from the Bureau of Labor Statistics for each county where an establishment was located, we explored this explanation in analyses not shown, and found no significant correlation between local unemployment and adoption of HR practices. These analyses suggest that at least in this industry, adoption is not driven by labor market conditions.
We believe that our approach to the question of aggregate turnover is promising for a number of reasons. Our findings suggest that it is important to dis-aggregate the differential influences of alternative voice mechanisms and human resource practices on employee quit rates because they do not appear to have a consistent or coherent effect. Quit rates are substantially lower in unionized workplaces even in the presence of a broad set of controls for compensation and a range of human resource practices. In addition, both self-directed teams and off-line problem-solving groups have strong and significant negative relationships with quit rates, lending support for the idea that these mechanisms for direct participation can provide employees with enhanced voice in the workplace. In contrast, the absence of consistent procedures had a marginally significant negative association with quit rates, greater usage of procedures had a consistent and significant positive association with higher quit rates. This suggests that it is important to treat availability and usage of procedures as conceptually distinct phenomena.
While this research is based on the telecommunications services industry, we believe the findings have broader implications. In the U.S. context, flexible human resource practices diffused during a period from the late 1970s to the mid-1990s when labor supply exceeded demand, real wages of workers were declining, and workers had few labor market alternatives.
These HR practices disrupted the relatively stable internal labor market practices in large firms that were developed during the periods of full employment, World War I and the 1920s, and
World War II through the 1970s. In the tight labor markets of the 1990s and after, however, highly trained employees have found it relatively easy to find comparable jobs in related industries. Firms may be losing the more qualified workers and may find it necessary to return to the kinds of commitment-enhancing or internal labor market practices that firms developed in prior periods of full employment. In addition, at full employment, turnover may be the critical factor raising operating costs and preventing organizations from achieving their performance objectives, as in recent research that shows an inverse relationship between quit rates and organizational performance. Employers who have retained internal labor market practices and employee voice mechanisms may have a competitive cost and performance advantage in a fullemployment environment, when compared to those who use flexible human resource practices.
